(ii) Develop geospatial models using the social determinants data to identify neighborhoods at high risk of suffering from health disparities. 9, 10 (iii) Validate and ground truth these models using qualitative and participatory methods such as Photovoice. (iv) Build neighborhood-level interventions that positively impact health by addressing the specific social determinants identified through the prior steps of the research process. This paper describes an essential and highly impactful part of the work done in the third step of this larger study. Although full details of the study design have been previously published, it is important to outline our research approach. 11 We follow a triangulated and inductive approach to building knowledge from empirical work in a recursive and reflexive fashion.
Themes or trends are identified from the data at each stage then checked against information previously collected which in turn helps to guide whether and how more data need to be gathered. Consequently, at each stage we are refining our findings and using repeated checks with the data to build understanding that is comprehensive and more thoroughly "grounded" in the real world than it would be were we to have relied on traditional methodologies.
12,13

Methods
The MAPPR research team began this project by identifying the primary social, environmental, and spatial determinants of health of the Hispanic community in Charlotte using qualitative data derived from key informant interviews and focus groups with community members and service providers. hoods that are at the heart of our research. For the field work component of the project, the CAB additionally approved the pairing of these U4TD high schoolers with university students enrolled in a UNCC neighborhood planning class also focused on issues of social justice for underserved communities.
Photovoice Methods
The Photovoice method was developed as a public health research tool, and has been used in other youth health promotion projects. The goal is to use photographic images taken by people with little money, power, or status to enhance community needs assessments, empower participants, and induce change. [14] [15] [16] [17] This methodological approach was selected by the MAPPR research team and approved by the CAB overseeing the larger research project. Photovoice is an integral component of our mixed-methods study because it reveals visual, perceptual, and contextual information about both neighborhoods and the communities within them that is often underrepresented or inadequately understood using more traditional research methods. We took a novel approach by This Photovoice project included the following steps:
Training and consenting of the participants, picture taking, discussion and picture selection, story development, sharing, and evaluation. Two groups of students participated: 11 (6 male and 5 female) students enrolled in a neighborhood planning course at UNCC and 13 (3 male, 10 female) local Hispanic high school students that were part of the U4TD group. For the UNCC students, participation was part of their coursework. As noted, the selection of the U4TD group was purposeful in that this group already had experience in community activism centered around social justice issues impacting that immigrant Hispanic community. Only those who lived in the specific neighborhoods that were selected via our model or frequented the neighborhood regularly (e.g., had family members or businesses in the area) were selected to participate. All participants spoke English well. Before field work, both the U4TD and UNCC students were asked to attend a training session led by MAPPR research staff. The 5-hour training covered human subjects' research and etiquette, the MAPPR network design, the overall study goals and methods, the CBPR approach to research, Photovoice methods, and basic photography skills. The training content was developed by research members based on previous Photovoice studies and guides. [14] [15] [16] [17] The few students who were unable to attend the (full) training session were informed of topics covered in a phone conversation with one of the researchers and sent the materials used during the training.
The university and high school students were placed in small groups and deployed into four targeted neighborhoods, taking on the role of co-investigators rather than research subjects. They were paired in groups with at least two members having attended the full training session. The groups were asked to take pictures of elements in the targeted neighbor- Table 1 , based on the SHOWeD framework which is commonly used in Photovoice to engage participants in critical reflection of their photographs (Table 2) . 18 These Photovoice findings were reviewed by MAPPR researchers and presented to the project's CAB. In an effort What is really happening here?
Who are impacted?
How does it relate to our lives or the health of our community?
Why does this situation, concern or strength exist?
Does it make you think of opportunities for change/intervention? Por Nuestros Ojos to empower and offer further training, MAPPR invited the Hispanic youth to take an active role in exhibiting the research findings. The LAC hosted a Photovoice event and the students displayed and discussed their work for LAC staff, their families, researchers, and the CAB. After the event, all U4TD students were recognized in a letter sent to their homes and high school principals, outlining their important research role in a community health project. MAPPR team members encouraged students to use the letter for college and scholarship application packets.
Results
The student teams recorded almost 300 pictures that they were all identified as significant issues within the identified neighborhoods through Photovoice.
In addition to variable confirmation, Photovoice results provided information that the geospatial models could not address or illuminate. For example, several large apartment complexes were identified during the Photovoice study as being home to many of the newest immigrants living in the community. These complexes form distinct micro-neighborhoods that provide needed housing and communities of kind to the most vulnerable, recently arrived immigrant populations. These areas were not previously identified during the quantitative development of the geospatial models, but rather through discussions with Hispanic students, the research team were able to identify these and learn more about the ways that they could benefit from improved access to healthcare services.
The invisibility of these areas in the study up to this point reinforced the notion that, although the community-level data gleaned through census-based, government-and hospitalderived sources are extensive and reliable, they can become quickly outdated or underestimate certain populations. This is especially true for disenfranchised or at-risk populations.
Therefore, field-based assessments and qualitative analyses are especially crucial for understanding rapidly growing immigrant populations and transitioning communities. not all students were able to attend the on-site training; we resolved this by ensuring that those who were absent received phone calls and information packages in the mail. Sending out reminders via text proved to be much more effective than using email for both university and high school students.
Moreover, it could be considered a limitation to only have youth participate in the project because they likely have different perspectives on determinants of health than adults.
That said, this group of youth often take on many "adult" responsibilities in their families (as is common in Hispanic immigrant communities) and are active leaders in their community, making them well aware of issues relating to access to services and personal and community health. Allowing older adults to participate in a similar project could be an opportunity to enhance the information in future studies.
Future CBPR with minors and non-English-speaking parents should take into account that the consent process can be lengthy. In our case, the English consent forms had to be officially translated in Spanish, and submitted to CMC's IRB. A copy of the consent in both languages was sent to the high school students' home address for the student and parent/caretaker to sign. The students were reminded to bring their signed consent form to the training session. Students who were unable to attend training had to bring their form when we met for the picture-taking trip to participate and receive a camera.
The Photovoice experience was a learning opportunity for the MAPPR team, the UNCC students, and the U4TD students, but in different ways. During the training, discussions with the high school students about the Latino community in
Charlotte and some of the challenges they face were a humbling and transformative experience for MAPPR members and UNCC students. At the same time, the U4TD students 
Appendix A
The quotes are taken directly from the paragraphs the students wrote about their selected pictures. Figure A1 . "Public transportation helps those of us who may not drive get around, whether it is to a doctor's appointment or to school. One of the biggest issues with transportation is the placement of the bus stops. In this picture, you can see a family with a baby in a stroller crossing Eastway Drive, which is a busy intersection with a set speed limit of 45 MPH. This is a threat to health because people can get hit by a car, and end with serious or life-threatening injuries." Figure A2 . "In the photo above, you can see some children playing with cardboard boxes in the "ABC" apartments. You may be wondering how that is a health concern, and the answer is simple: the children got the boxes from the dumpster. Interacting around the dumpster can lead to the spread of infectious diseases and other potentially hazardous substances." Figure A3 . "The Boys and Girls club of Charlotte poses as a sanctuary for many children in this urban area. The most ironic thing however is that it's located beside a huge electrical power-plant. The power-plant is beneficial to the area but harmful to be so close to children. It relates to the health of our community because the club cannot fulfill its intent with dangerous restrictions such as the power plant. This problem can be fixed by isolating it further from people and children." Figure A4 . "We found trash, empty beer cans, and a homeless man in the park. This means the children cannot use it to play." Figure A5 . "Doctors For What? Another issue that many communities seem to face is fraud medical help, because sadly, in this world there are people who would rather take advantage of the lower income families and communities. . . . This example of Latino exploitation is a serious risk to the community because not only does the Latino community not get the proper health care, they will also have a lack of trust in any health care place." Figure A6 . "The construction of a local fire department is a positive for the community in this track because it provides an extra service for communities there. They will have a better chance of being safer and more protected from fires because of the proximity of the fire department." the practical and scholarly knowledge of the research team and CAB. We therefore believe that this paper may be useful to other partnerships who wish to incorporate Photovoice in mixed-methods participatory research as a way to more fully understand neighborhoods and lived experiences through the eyes of community members. We continue our involvement with the students and their families, for example by inviting them to participate in a subsequent Neighborhood Forum and upcoming community wellness events. MAPPR also hired one of the older U4TD students to assist with the intervention phase of the NIH study and help to conduct public meetings.
In summary, Photovoice led to more effective community outreach, improved trust between the research team, Charlotte's Hispanic communities, and the organizations and providers in Mecklenburg working around issues of immigration and community health and to enhanced community capacity.
